Growth and motility inhibition of breast cancer cells by epidermal growth factor receptor degradation is correlated with inactivation of Cdc42.
Overexpression of epidermal growth factor receptor (EGFR) contributes to increased cell proliferation and migration in breast cancer. However, mechanisms of EGFR overexpression remain elusive and often cannot be attributed to gene amplification. In NIH3T3 fibroblasts, active Cdc42 inhibits c-Cbl-regulated EGFR degradation to induce cellular transformation. Here, we use two EGFR-overexpressing breast cancer cell lines, MDA-MB-231 and BT20, as models to test the hypothesis that up-regulated Cdc42 activity impairs c-Cbl-mediated EGFR degradation and contributes to EGFR overexpression. We show that silencing Cdc42 significantly reduces protein levels of EGFR, leading to a marked reduction in cell proliferation and migration, and c-Cbl knockdown increases the levels of EGFR. Expression of c-Cbl-N480, a c-Cbl mutant that is not regulated by Cdc42 and blocks Cdc42-induced transformation but still binds and ubiquitinates EGFR, enhances the rate of EGFR degradation and subsequently inhibits cell proliferation. Moreover, down-regulated EGFR signaling induced by c-Cbl-N480 decreased activity of Cdc42 and Rac1, resulting in inhibition of cell migration. These findings indicate that Cdc42 and c-Cbl are critical components involved in the regulation of EGFR protein levels and that restoration of proper EGFR degradation by disrupting Cdc42 regulation of c-Cbl can reduce cell proliferation and migration in MDA-MB-231 and BT20 cells.